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@ Photographic malarial feeder apparatus. 

(§) A photographic material feeder apparatus has 
a paper conveyor (1) for conveying cut papers 
to an exposure station. A plurality of paper 
magazines (M1 to M5) accommodate therein 
paper rolls (LI to L5) respectively which are 
different In the width tor conresponding to the 
size of images in a fUm, and have a paper supply 
opening (21) pmvMed therein to fiace a loading 
end of the paper conveyor (1). A plurality of 
paper feeders (22) are each arranged fbr feed- 
ing a strp of paper from the paper roll in a 
respective paper magazine towards the loading 
end of the paper conveyor (1). A plurality of 
paper cutters (23) are each anranged for cutting 
the strip of paper (P1) fed firom the paper 
magazine to a given lens^th to produce a desired 
size of the cut paper. 
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BACKGROUND OF THE INVENTION 

The present Invention relates to a photographic 
material feeder apparatus for cutting a strip of phono- 
graphic material to sheets of a given length and trans- s 
ferring the photographic material sheets to an expos- 
ure station, and more particularly, to a photographic 
material feeder apparatus for producing and supply- 
ing print sheets of different sizes from a roll of photo- 
graphic material paper for printing action In an expos- io 
una station. 

Photographic printers are known for printing im- 
ages In a negath^efltm (refenred to a film hereinafter) 
onto sheets of photographic material (referred to as 
papers hereinafter). Mora specifically, a strip of the is 
paper provided in a roll forni ia out into pieces of a 
length which are then transferred to the exposure sta- 
tion fbr printing. 

As the paper of a roll fonm is accommodated in a 
paper magazine. Its leading end Is drawn out fbr f^ed- 20 
Ing. 

When it is desired to print a different size <rf im- 
ages at the exposure station in the photographic prin- 
ter, the paper sheets have to be supplied of a corre- 
sponding size. 25 

For allowing the selection of a desired size of the 
paper, there may be provided a plurality of paper roils 
of different widths In their respective magazines. The 
paper of the desired size can be supplied by selecting 
and loading its magazine, in comnfKin, the print pa- 30 
pers are classified by size into E, L, 2E, 2L. European, 
panorama, HDTV, 1/8, 1/6. 1/4, and other formats. 
Therefore, a number of the paper magazines are pre- 
pared and once one of the sizes is selected. Its ma- 
gazine is loaded to replace the existing one. This ac- 35 
tion will disturb more or less the efficiency of the ex- 
posure process during printing. 

In addition, the size of images frames In a film is 
classified into two types: a half size and a full size. 
The half size is equal to 1/2 of the full frame and its 40 
film Images are thus elongated wkjthwlsely of the film 
or at a right angle to the lengthwise direction of the 
film, if the half size image is projected in the same 
manner as for the full size, it lengthwise edges may 
be out of the paper. For compensation, the film with 45 
half size images is set at a right angle to the feeding 
of the paper for "transverse" printing. In general, the 
film is oriented in parallel to the feeding of the paper 
for *1ongitudinal' printing. 

It is however common that the film carrying half so 
size Images and the film canrying full size Images are 
mixedly loaded for printing actions. The operator Is 
thus requested for determining the feeding direction 
of a film whenever the film can-ying different image 
sizes is loaded. This will decline the efficiency of a 55 
printing process. 

As an increasing number of different print sizes 
Images are introduced, paper roOs with different 



widths have to be supplied. The number of magazines 
accommodating the paper rolls Is thus increased and 
the replacement of the magazines will take a consid- 
erable length of time disturbing the routine of working 
steps. It will be most difficult for the operator to select 
one from a number of the paper magazines. As the 
printer apparatus needs a help from the operator, it 
may hardly be operated in a full automatic mode. 

A number of the paper rolls may be varied in the 
sensithfity thus requiring a troublesome color com- 
pensation step during the printing process. Also, 
some of the paper rolls which are used with less fre- 
quency may be deteriorated with time. 

It is an object of the present Inventton to provide 
a photographic material feeder apparatus capable of 
printing different sizes of film images at efficiency on 
photographic papers which are selected and supplied 
automatically after prepared from one or a minimum 
number of paper roils. 

SUMIVIARY OF THE INVENTION 

A photographic material feeder apparatus ac- 
cording to a first feature of the present Invention com- 
prises: a paper conveyor for conveying cut papers to 
an exposure station; a plurality of paper magazines 
accommodating paper rolls therein respecth/ely 
which are different In the wWth for conrespondlng to 
the size of images in a film, and having a paper supply 
opening provMed therein to face a loading end of the 
paper conveyor; a plurality of paper feeders each ar- 
ranged for feeding a strip of paper from the paper roll 
in the paper magazine towards the loading end of the 
paper conveyor and a plurality of paper cutters each 
arranged for cutting the strip of paper fed from the pa- 
per magazine to a given length to produce a desired 
size of the cut paper. 

According to a second feature of the present In- 
yentkMY. the feeder apparatus further comprises an 
Image size sensor for detecting the size of an Image 
In the film to be printed, a wklth detecting means for 
detecting the width of the paper roll in the paper ma- 
gazine, and a controller responsive to image size data 
from the image size sensor and paper roll width data 
from the width detecting means fbr selecting one from 
the paper rolls in their respective paper magazines 
and actuating the paper feeder and the paper cutter 
fbr the selected paper roll to produce a desired size 
of the cut paper conrespondlng to the size of the im- 
age In the film for feedir^ to the loading end of the pa- 
per conveyor. 

A photographic material feeder apparatus ac- 
cording to a third feature of the present invention com- 
prises: a paper conveyor for conveying cut papers to 
an exposure statton; a plurality of paper magazines 
accommodating paper rolls therein respectively 
which are different in the width for corresponding to 
the size of Images in a film, and disposed In the rear 
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of a loading end of the paper conveyor; a plurality of 
paper feeders each arranged for feeding a strip of pa- 
per from the paper roll In the paper magazine towards 
the loading end of the paper conveyor; a plurality of 
paper cutters each arranged for cutting the strip of $ 
paper fed from the paper nnagazlne to a given length 
to produce a desired size of the cut paper and a paper 
transfer system for receiving the cut papers from the 
paper cutter and transferring them to the loading end 
of the paper conveyor. 

According to a fourth feature of the present inven- 
tion, the paper transfer system of the feeder appara- 
tus includes a paper rotation device for shifting the 
orientation of the cut papers received from the paper 
cutter by rotating action. 

According to a fifth feature of the present inven- 
tion, the paper rotation device in the feeder apparatus 
is mounted to one end of an arm which is coupled at 
the other end to an arm actuator for pivotal move- 
menL 20 

According to a sixth feature of the present Inven- 
tion, the photographic material feeder apparatus fur- 
ther comprises an image size detecting means for de- 
tecting the size of an image in the film to be printed, 
a width detecting nteans for detecting the width of the 25 
paper roll in the paper magazine, a film feeding direc- 
tion detecting means for detecting the printing direc- 
tion of the film at the exposure station, and a control- 
ler responsive to image size data from the image size 
detecting means, paper roll width data from the width 30 
delecting means, and film printing direction data from 
the film feeding direction detecting means for select- 
ing one from the paper rolls in their respective paper 
magazines and actuating the paper transfer system 
as well as the paper feeder and the paper cutter for 35 
the selected paper roll to produce and transfer a de- 
sired size of the cut paper to the loading end of the pa- 
per conveyor. 

A photographic material feeder apparatus ac- 
cording to a seventh feature of the present invention 40 
comprises: a paper magazine accommodating a pa- 
per loll therein for printing; a paper conveyer for con- 
veying cut papers to an exposure station; and a paper 
processing means disposed between the paper ma- 
gazine and the paper conveyor for separating a strip 49 
of paper from the paper magazine into cut papers of 
a desired size and toading the cut papers on to the pa- 
per conveyor. 

. According to an eighth feature of the present in- 
vention, the paper processing means of the feeder so 
apparatus comprises a paper feeder for feeding out a 
strip of paper from the paper roil In the paper maga- 
zine, a paper cutter for cutting the strip of paper to a 
given length, and a paper rotating means for shifting 
the orientation of the cut paper of the given length by 55 
rotating action and loading the cut paper to the paper 
conveyor. 

According to a ninth feature of the present inven- 
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tion, the feeder apparatus further comprises a paper 
traverse carrier device disposed between the paper 
cutter and the paper rotating means for moving the 
cut pa per received from the papercutterat a right an- 
gle to ttie transfer direction before tninsferring it to the 
paper rotating means, said paper traverse carrier de- 
vice having a slitter mounted on an entrance thereof 
for slitting the cut paper lengthwisely to produce a de- 
sired width of a strip. 

According to a tenth feature of the present inven- 
tion, the paper traverse carrier device of the feeder 
apparatus is provided with sets of discharge rollers 
operable separately for discharging and transferring 
the slit strips produced with the slitter In a sequence 
to the paper rotating means. 

According to an eleventh feature of the present 
Invention, the feeder apparatus with the eighth fea- 
ture further comprises an extra cutter disposed be- 
tween the paper cutter and the paper rotating means 
for cutting the cut paper to a desired length. 

According to a twelfth feature of the present In- 
vention, the feeder apparatus with the eighth feature 
further comprises a paper holding means provided 
between the paper feeder and the paper cutter for 
holding the cut paper temporarily, and a paper shift- 
ing means provided between the feeder and the pa- 
per rotating means for moving the cut paper forward 
and backward. 

According to a thirteenth feature of the preaent 
invention, the feeder apparatus with the eighth fea- 
ture further comprises an image size detecting 
means for detecting the size of an imago in the film 
to be printed, a film feeding direction detecting means 
for detecting the printing direction of the film at the ex- 
posure station, and a controller responsive to detec- 
tion signals from the two detecting means for control- 
ling the action of the paper processing means to pro- 
duce a desired size of the cut paper. 

The first feature of the present invention allows 
selecting one of the paper magazines which accom- 
modates the paper roll with a width corresponding to 
the size of a desired print A strip of paper is drawn out 
from the paper roll in the magazine and cut to a given 
length to produce a cut paper of the desired print size 
which Isthen transferred by the paper conveyortothe 
exposure station for printing process. 

In the action of the second feature, the size of an 
Image In the film to be printed is detected by the Im- 
age size sensor while the width of the paper roll in 
each paper magazine is detected by the width detect- 
ing means. Their detected date are sent as detection 
signals to the controller which In turn selects one of 
the paper magazine accommodating the paper roll of 
a width appropriate to the size of a desired print by 
comparing the detection signals. The controller then 
actuates the paper feeder and the paper cutter con- 
nected to the selected paper roll. As the result, an ap- 
propriate size of the cut paper corresponding to the 
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Size of the print is produoed and transferred by the pa- 
per conveyor to the exposure station. 

The third feature of the present Invention also 
starts with selecting one of the paper magazines dis- 
posed in the rear of the paper conveyor which accom- 5 
modates the paper roll with a width conresponding to 
the size of a desired print Astrip of paper is drawn out 
from the paper roll in the magazine and cut to a given 
length to produce a cut paper of the desired print size 
which Is receh/ed by the paper transfer system. The io 
paper transfer system passes the cut paper to a load- 
ing end of the paper conveyor. The paper conveyor 
then conveys the cut paper to the exposure station for 
printing process. 

in the action of the fourth feature, the paper ro- ib 
tation device of the paper transfer system upon re- 
ceiving the cut paper of a desired length from the pa- 
per cutter, shifting the orientation of the cut paper by 
rotating action before transferring to the paper con- 
veyor. Accordingly, the cut paper can be subjected to 20 
different printing direction types of exposure action. 

in general, the print size is 31/4x43/4 in inch scale 
for E fonnfiat. 43/4x61/2 for 2E fonmat, 31/2x5 for Lfor- 
mat.and5x7for2Lformat More specifically, the ratio 
of a standard print between width and length is 1 :V2. 25 

It is thus understood that an E or L print size is 
prepared by cutting a 2E or 2L paper strip Into two 
with the paper cutler and turning a cut half by 90 de- 
grees with the paper rotation device or means. 

As the cut paper is turned 90 degrees by the pa- 30 
per rotation device. It can easily be oriented in a cor- 
rect direction before loaded to the paper conveyor 
conresponding to a shift from full size to half size of 
a film Image, from longitudinal printing to transverse 
printing, or vice versa. This will eliminate the change 35 
of the feeding direction of the film. 

The fifth feature of the present invention allows 
the cut paper of a desired length to be receh^ed from 
any of the paper magazines and loaded to the loading 
end of the paper conveyor by the pivotal action of the 40 
arm which Is performed by the arm actuator. 

Also, the orientation of the cut paper Is changed 
by the action of the paper rotation device mounted to 
the other or distal end of the arm before loaded to the 
papeir conveyor. The cut paper of E or L size can thus 45 
be prepared from a 2E or 2L paper strip and oriented 
for use with either the longitudinal or transverse print- 
ing process at the exposure station. 

In the action of the sixth feature, the size of an im- 
age in the film to be printed is detected by the image 50 
size detecting means and the width of the paper roll 
In the paper magazine is detected by the width detect- 
ing means. By comparing the detection signals of the 
two detecting means, the controller selects one of the 
paper magazines which accommodates the paper roll 55 
with a width appropriate to the size of the print Then, 
the paper feeder and the paper cutter for the selected 
paper roll are actuated to feed and cut a strip of paper 



from the paper roll to a given length. The strip of the 
given length is transfenred by the action of the paper 
transfer system to the loading end of the paper con- 
veyor. Simultaneously, the action of the paper rota- 
tion device in the paper transfer system is controDed 
in response to the film printing dlrectton data of the 
film feeding direction detecting means as well as the 
prescribed image size data and paper roll width data 
so that the orientation of the cut paper matches the 
printing direction of the film at the exposure station. 
As the result, the cut paper is definitely transferred in 
a correct orientation to the exposure station. 

The seventh feature of the present Invention al- 
lows the paper processing means to draw a strip of 
paper from the paper magazine and subject it to a de- 
sired cutting process such that different sizes of the 
cut paperappropriate to various printing actions at the 
exposure station are produced without use of a plur- 
ality of the paper magazines which accommodate dif- 
ferent width paper rolls respectively. 

In common, the print size is 31/4x43/4 in Inch 
scale for Eftormat. 43/4x61 /2f6r2E format, 31/2x5 for 
L format, and 5x7 for 2L format. More specifically, the 
ratio of a standard print between width and length is 
1:V2. 

It is apparent that an E or L print size is produced 
by cutting a 2E or 2L paper strip Into two and turning 
a cut half by 90 degrees. 

The HDTV and panorama sizes are 31/2x61/4 
and 31/2x10 in inch scale as are identical in the width. 

Accordingly, the different sizes of the cut paper 
can be obtained from a single paper roll by varying 
the cutting length. 

The eighth feature of the present invention allows 
the paper processing means to be composed of a pa- 
per feeder for feeding out a strip of paper, a paper cut- 
ter for cutting the strip of paper to a gh^en length, and 
a paper rotating means for shifting the orientation of 
the cut paper of thegiven length by rotating action. As 
the result, different sizes of the cut paper can also be 
produced from a single paper roll. 

The ninth feature of the present invention allows 
the paper traverse carrier device to receive the cut 
paper from the paper cutter through trEn/eilng at a 
right angle to the transfer direction and slit It 
lengthwisely to a given vwdth. If any of two slit strips 
of the cut paper is discharged directly, it center is mis- 
aligned with the center of the exposure station. For 
feeding the slit strip of the cut paper to the center of 
the exposure station, the paper traverse carrier de- 
vice moves the slit strip at a right angle to the transfer 
direction for positioning to the center. 

As the cut paper is arbitrarily trimmed to a de- 
sired size according to the ninth feature, any greater 
width of the paper roll may be used with equal suc- 
cess. 

In the tenth feature of the present invention, the 
two silt strips of the cut paper separated by the slitter 
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are driven and discharged with their respective seta 
of the discharge rollers of the paper traverse carrier 
devtoe Independently. IHence. a succession of the slit 
strips can be supplied without loss of time and any un- 
wanted strips may be discarded if needed. 

The eleventh feature of the present Invention al- 
lows the extra cutter to be disposed between the pa- 
per cutter and the paper n>tating means in the feeder 
apparatus with the eighth feature for cutting the cut 
paper to a desired length. Accordingly, the cut paper 
can arbitrarily be trimmed while it is running. 

In the twelfth feature of the present invention, the 
cut paper is moved forward and backward between 
the feeder and the paper rotating means so that It can 
be trimmed with the paper cutter whiie its orientation 
is changed by the action of the paper rotating means. 
As the result, various sizes of cut strips are produced. 
At the time, the outstrips of other size can temporarily 
be held with the paper holding means while the cut 
strips of a wanted size are fed to the paper conveyor. 

The thirteenth feature of the present invention al- 
lows the controller to respond to the Image size de- 
tecting means and the film feeding direction detecting 
means for detennining the size of a print to be used. 

More specifically, the Image size detecting 
means examines whether the Image to be printed is 
of a full sbie or a half sfcze while the film feeding di- 
rection detecting means detects the printing direction 
at the exposure station. The controller then determi- 
nes the size of a cut paper from the detection data of 
the two detecting means. In response to the size and 
the printing direction, longitudinal or transverse, the 
paper proceaaing means operates to produce the cut 
papers of the ab» by a series of cutting actions which 
are then loaded to the paper conveyors. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Rg. 1 is an overall perspective view showing a 
first embodiment of the present invention; 
Fig. 2 Is a cross sectional view of a paper nraga- 
zine in the first embodiment; 
Fig. 3 is a block diagram of a controller devtoe ac- 
cording to the first embodiment; 
Fig. 4 Is an overall perspective view showing a 
seooTKj embodiment of the present invention; 
Fig. 5 Is an explanatory view ahowing printing ac- 
tions according to the second embodiment; 
Fig. 6 is a perspective view of a paper width de- 
tector in the second embodiment; 
Fig. 7 Is an explanatory view showing mode se- 
lection of the paper width detector of the second 
embodiment; 

Fig. 8 is a cross sectional view of a paper turn ta- 
ble In the second embodiment; 
Fig. 9 is a block diagram of a controller device ac- 
cording to the second embodiment; 
Fig. 10 Is an explanatory view showing different 



sizes of prints in the second emt>odiment; 
Fig. 11 is an explanatory view showing the control 
of rotating action in the second embodiment; 
Fig. 12 is an overall perspecthre view showing a 

s third embodiment of the present invention; 

Fig. 13 Is a cross sectional view of a paper trans- 
fer devtee of the third embodiment: 
Fig. 14 is an overall perspective view showing a 
fourth embodiment of the present invention; 

10 Fig. 15 Is a cross sectional view of a paper rota- 

tion device of the fourth embodiment; 
Fig. 1 6 is an explanatory view of printing patterns 
according to the second and fourth embodi- 
ments; 

IB Fig. 17 is a block diagram according to the fourth 

emt>odiment; 

Fig. 18 is an explanatory view of cutting patterns 
according to the fourth embodiment; 
Fig. Id Is an explanatory view showing the action 
20 of a paper traverse can-ler devtee of the fourth 

embodiment; 

F^. 20 is an overall perspective view showing a 
fifth embodiment of the present invention; 
Fig. 21 an explanatory view of transferring cut pa- 
25 pers in the fifth embodiment; and 

Fig. 22 is an overall perspective view showing a 
sbcth embodiment of the present Invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
do EMBODIMENTS 

Preferred embodiments of the present Invention 
will be described referring to Figs. 1 to 22. 

Figs. 1 and 3 illustrate a f irat embodlnnent of the 
35 present Invention. As shown in Fig. 1 . a paper convey- 
or 1 includes an endless belt 2 having a multiplicity of 
apertures and a suction box 3 disposed beneath a 
carrying sMe 2a of the belt Z 

In the paper conveyor 1, a suction force produced 
40 by the suction box 3 is applied through the apertures 
2b of the belt 2 to hold each cut paper PI supplied to 
a loading end K of the carrying side belt 2a. As the belt 
2 ru ns. the cut paper PI is transferred to an exposure 
statk>n 4. 

45 TWO sub paper oonveyore 5,5 are disposed on 
both sides of an unloading end H of the paper convey- 
or 1 . The sub paper conveyor 5 like the paper convey- 
orl Includes a perforated endless belte and a suction 
box 7 disposed beneath a carrying skle 6a of the belt 

so 6. 

The belt 6 of the sub paper conveyor 5 Is ar- 
ranged to run at the same speed and In the same di- 
rectton as of the belt 2 of the paper conveyor 1 . 

The exposure station 4 includes an exposure unit 
55 1 0 for printing images In a negative film F onto cut pa- 
perePL 

In action, an image in the film F held in an auto- 
matic negath/e film mask 12 Is inradlated by a light 
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source 12 and projected through a printing lene 13 on 
a cut paper PI located in the exposure station 4. 

An Image size sensor 14 Is provided across a 
transfer path of the film F to the automatic negative 
film mask 12 for detection of the size of images. 

There are a group of paper magazines Ml to M5 
disposed adjacent to the loading end K of the paper 
conveyor 1 . The number of the paper magazines may 
be determined arbitrarily although rt is five. Ml to M5. 
In the first embodiment. The paper magazines M1 to 
MS contain five different width paper rolls LI to LS re- 
spectively. 

Each of the paper rolls LI to L5 Is Identified by a 
set of width sensors PHI to PH4 detecting multiple 
width pattern pins 20 mounted to its paper magazine, 
as shown in Fig. 2. 

More apeclflcaily. the width pattern pins 20 are 
detachably fitted into pin holes (not shown) provided 
In each of the paper magazines M1 to M5 so that their 
pattern Indicates the corresponding paper roll with a 
specific width accommodated In the paper magazine. 

The paper magazines Ml to M5 are located with 
their supply openings 21 facing the loading end of the 
paper conveyor 1. Each the paper magazine is provid- 
ed with a paper feeder 22 for feeding a paper strip PC 
from the supply opening 21 and a paper cutter 23 for 
cutting the paper strip PO into cut papers P1 of a gken 
length. 

As best shown in Fig. 2, the pa per feeder 22 com- 
prises e drive roller 25 driven by a motor 24 and a 
press roller 26 remaining urged againstthe drhre roller 
25. Aier^h of feeding of the paper strip PO is detect- 
ed by rotating distance of the drive roller 25. The 
means for detecting the feeding length Is not iimitsd 
to the above arrangement. 

The paper cutter 23 comprises a stationary knife 
27 and a rotary knife 29 driven by a motor 28. 

The paperfeeder 22 and the cutter 23 are mount- 
ed on a movable k>ase 30 which is engaged with a lead 
screw 32 driven by a motor 31. As the lead screw 32 
rolales. ths movable base 30 is moved to and from 
the paper conveyor 1 . 

The motors 24, 28. and 31 for driving the paper 
feeder 22, the cutter 23, and the lead screw 30 re- 
spectively are controlled by a controller 40 shown in 
Fig. 3. The controller 40 is adapted to receive detec- 
tion aignale from the image size sensor 1 4 and the pa- 
per width ssnsora PHI to PH4 and a command signal 
Indbath^ of a desired print size from a print size entry 
device 41 . 

The action of the photographic material feeder 
apparatus of the first embodiment having the forego- 
ing arrangement will now be explained. 

In comnK>n, the print sizes include E, I, 2E, 2L, 
HDTV, panorama, and other formats and the photo- 
graphte paper with a spednc width corresponding to 
a desired one of the print sizes is selected. 

The paper magazines Ml to MS are filled with 



their respective paper rolls LI to L5 of different widths 
corresponding to a desired group of the print sizes. 
Each of the paper magazines Ml to M5 has a set of 
the wktth pattern pins 20 arranged in a conresponding 
5 pattern thereon for allowing Its accommodated paper 
roll to be Identified with the width sensors PH1 to Ph4. 

As a desired print sbie has been registered to the 
print size entry device 41, the film F is loaded to the 
automatic negath^e mask 12 and its size is nrteasured 
10 with the image size sensor 14. 

A resultant image size signal of the image size 
sensor 14 Is transmitted to the controller 40 where it 
is compared with size data of the paper rolls LI to L5 
In their respective paper magazines Ml to M5. 
15 The controller 40 upon receiving the image size 

signal from the Image size sensor 14 selects a corre- 
sponding one from the paper rolls L1 to L5 In their re- 
specthre magazines Ml to M5 for feeding a series of 
the cut papere PI of a desired print size. 
20 As a desired image In the film F detected by the 
image size sensor 14 is advanced and placed at an 
exposure locatton in the automatic negative mask 12. 
a cut paper PI of the corresponding printsize is trans- 
ferred to its printing location beneath the mask 12 for 
25 exposure action. 

According to the first embodiment, the exposure 
location In the automatic negative mask 12 is spaced 
by a gh^en distance from the Image size sensor 14 
while a number of the cut papers PI corresponding to 
30 the number of images throughout the given distance 
are toaded on the paper conveyor 1 for printing In a 
sequence. It is also possible to feed a succeeding cut 
paper PI to the paper conveyor 1 upon unloading of 
the current cut paper PI which has been exposed to 
35 irradlatkm of an image. 

Another photographic material feeder apparatus 
is shown in Figs. 4 to 11 according to a second env 
bodiment of the present invention. 

As shown in Fig. 4, the photographic material 
40 feeder apparatus comprises a paper conveyor 1, pa- 
per magazines Ml to M3, paper feeders 22, paper 
cutters 23, a paper transfer mechanism 8, and acon- 
t roller 40. The photographic material feeder appara- 
tus of the second embodiment is also coupled to an 
45 exposure station 4 in a photographic printer. 

The paper conveyor 1 1ncludes an endless belt 2 
having a multiplicity of apertures and a suctton box 
(not shown) disposed beneath a carrying side 2a of 
the b^t 2. In the paper conveyor 1, a suction force 
so produced by the suction box is applied through the 
apertures of the belt 2 to hold a cut paper PI supplied 
to a k>ad[ng end of the carrying side belt 2a. As the 
belt 2 runs, the cut paper PI is transferred to the ex- 
posure station 4. 
55 The exposure station 4 Includes an exposure unit 

10 disposed across the path of a negative film R 

The exposure unit 10 comprises an exposure 
light source 11. an automatic negative film mask 12, 
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and a printing lens 13. For printing, an Image in the 
film F held In an automatic negative film mask 12 is 
Irradiated by light of the light source 11 and projected 
through the printing lens 13 on a cut paper Pi placed 
in the exposure station 4. 5 

In particular, the exposure station 4 Is adapted to 
change the relative orientation of the film F to the pa- 
per conveyor 1 k)y shifting the direction of feeding the 
film F to the automatic negative mask 12 as denoted 
by the dotted line In Fig. 4. This allows an image to io 
be printed in a desired orientation onto the cut paper 
PI transferred on the paper conveyor 1 . 

More specifically, frame Images In the film F can 
be printed by two methods; the longitudinal printing 
for printing the images onto the paper strip LI which is 
Is Mentical in the wklth to the images to be printed and 
arranged In parallel with the film F» as shown In Figs. 
5(a) and 16(a), and the transverse printing for printing 
the images onto the paper strip L2 which has a width 
Identical to the length of the Images and is arranged 20 
at a right angle to the f lim F. as shown in Figs. 5(b) and 
16(b) (cf. a half size negath^e is printed by the trans- 
verse manner as It is extended lengthwiseiy). The ex- 
posure station 4 of the second embodiment allows the 
automata negative mask 12 with the film F to be shift- 25 
ed in the orientation to match the different widths of 
the paper rolls LI to L3. 

For the purpose, the automatic negative mask 12 
is provided with a film directfon detector 1 6 which de- 
tects the direction of the automatic negative mask 1 2, 30 
as shown in Fig. 4. As the dbrectton of feeding the film 
F is detected, it is determined whether the exposure 
station 4 is ready for the longitudinal or transverse 
printing. 

Also, there are mounted across the path of the 35 
film F a film type detector 1 7 for detecting the type of 
the film F by reading the sensitivity of the film F, an 
Image size detector 19 for determining whether a 
frame 18 in the film F is a full size, a half size, an 
HDTV size, or a panorama size, and a magnetic data 40 
reader 15 acting as Image size detecting means for 
reading various data, including an image size, which 
are recorded and stored on a magnetic medium re- 
gk>n of the film. 

The paper magazines M1 to MS are anranged 45 
about the paper transfer mechanism 8 located in the 
rear of a supply end K of the paper conveyor 1. Al- 
though the second embodiment provkies three of the 
paper magazines Ml to M3 containing paper rolls LI 
to L3 respectively which are different In the width, the so 
number of the magazines Is not limited to three and 
may be four or more. 

Each of the papermagaztnes Ml toM3 has a sup- 
ply opening 21 provided In the front thereof and cou- 
pled to a paper feeder 22 for feeding out the leading 55 
end of the paper strip from the magazine and a paper 
cutter 23 for cutting the paper strip into cut papers PI 
of a given length/ 



The paper feeder 22 comprises a drive roller 25 
driven by a ntotor and a press roller 26 remaining 
urged against the drive roller 25. The rdlera may be 
coupled with a rotary encoder which measures a 
feeding length of the paper strip LI (l_2 or L3). The 
means for detecting the feeding length is not limited 
to the above arrangement 

The paper cutter 23 comprises a stationary knife 
27 and a rotary knife 29 driven by a motor (not 
shown). As the paper strip LI Is advanced from with 
the paper feeder 22. it is cut l>y the feeding length 
through the rotating action of the rotary knife 29 to 
produce a cut paper PI . 

Each of the paper magazines M1 to M3 is equip- 
ped with a paper width detector 9. The paper width de- 
lector 9 comprises width pattern pins 20 detachably 
mounted to the paper magazine and width sensora 
PHI to PH4 mounted to a paper magazine mounting 
base, as shown In Fig. 6. As the sensore PHI to PH4 
detect a pattern of the pins 20. the width of the paper 
roll aoconmodated In the paper magazine Is Identi- 
fied. For example, as shown in Fig. 7. five different 
widths of the paper rolls ranging 1 52 mm to 83 mm are 
represented by respecth^e patterns of four of the 
width pattern pins 20. 

The paper transfermechanism 8 comprises inter- 
mediate transfer units 33 and a paper rotation unit 34, 
as shown In Rg. 4. 

The internnediate transfer unit 33 comprises a 
drive rolier 25* driven by a motor (not shown) and a 
press roDer 26* disposed directly on the drive roller 
25'. The Intermediate transfer unit 33 is located be- 
tween the paper cutter 23 and the paper rotation unit 

34 for transferring the cut paper PI separated by the 
cutter 23 from the paper strip of each the magazine 
to the paper rotation unit 34. 

The paper rotation unit 34 comprises sets of 
transfer rollere 36 and 37 mounted In a rotation frame 

35 and a pair of disks 38, 39, as shown in Fig. 8. The 
rotation frame 35 has a transfer path 42 of the cut pa- 
per P1 provided therethrough. The sets of the trans- 
fer rollers 36 and 37 are arranged along the path 42. 

Each set of the transfer rollere 36 and 37 are 
adapted to serve as a press roller and a drive roller 
respecthrely which are located on both sides of the 
transfer path 42. The drive roller 37 has a pulley 37b 
mounted on a rotary shaft 37a thereof. The pulleys 
37b of the drive rollers 37 are linked by a belt 100 to 
a motor pulley 43a mounted on a drive shaft of a motor 
43. Also, a rotary encoder (not shown) is mounted to 
the drive shaft of the motor 43 for detecting the feed- 
ing dtefeanoe of the cut paper PI . 

The press rollers 36 are controlled with a pres- 
sure release device 44 which comprises a release 
cam 46 having cam slots 45 therein, a solenoW 47 
provided for actuating the release cam 46 in a hori- 
zontal direction, and springs 48 urging the release 
cam 46 against the actuating force of the solenoid 47, 



13 



EP 0 672 937 A1 



14 



as shown In Fig, 8. More specifically, shafts of the 
press rollers 36 are accepted in their respective cam 
slots 45 of the release cam 46 so that when the re- 
lease cam 46 Is actuated by the solenoid 47 in the di- 
rection denoted by the arrow, the press rollers 36 
move upwards along the cam slots 45 thus to depart 
from the drive rollers 37. 

When the solenoid 47 Is switched off, the release 
cam 46 remainbig urged by the force of the springs 48 
allows the press rollers 36 to move downward along 
the cam slots 45 and sit on their respective drive roll- 
ers 37. 

The disks 38 and 39 are located on both sides of 
the transfer path 42 and at the center of the frame 35. 
The upper disk 38 is coupled to a shaft 101 which 
vertically extends through the frame 35 to a press 
cam 49. The press cam 49 has a tapered shape and 
is mounted to a press solenoid 50. A compression 
spring 51 is nrounted over the shaft 101. When the 
press cam 101 is advanced by the action of the press 
solenoid 50. It presses down the shaft 1 01 . As the re- 
sult, the upper disk 38 Is moved downwanJ to come 
into contact with the lower disk 30. When the press 
solenoid 50 Is deeneigized, the compression spring 

51 lifts up the shaft 101 and the press cam 49 re- 
tracts. Accordingly, the upper disk 38 rs released from 
the direct contact with the lower disk 39. 

The lower disk 38 Is mounted to the uppermost 
end of a shaft 52 vertically extending across a lower 
of the rotation frame 35. More particularly, the shaft 

52 is rotatably mounted by bearings 102 to the rota- 
tion frame 35. The rotation frame 35 is actuated ft>y a 
rotatk>n device 103 for rotating actions. The rotation 
device 103 Includes a toothed wheel 54 mounted to a 
drive shaft 104 of a motor 53. The toothed wheel 54 
is In mesh with a toothed wheel 55 mounted to the 
lowermost of the rotation frame 35 outwardly of the 
bearings 102 so that the rotation franrw 35 can be ro- 
tated by the motor 53. The rotation devtee 103 is also 
equipped with an rotary encoder (not shown) which 
acts as a rotation sensor and Is linked with the tooth- 
ed wheel 55 mounted outwardly of the bearings 102 
fbr detecting the rotating movement of the rotation 
frame 35. 

In action, the motor 53 of the paper rotation unit 
34 is actuated to turn the rotation frame 35 so that an 
input end 66 of the transfer path 42 feces a desired 
one of the paper magazines Ml. M2, and M3 (as Its 
location is determined by the rotary encoder). The 
press solenoid 50 is deenerglzed allowing the upper 
disk 38 to move upward. When the press cam 49 has 
been retracted, the motor 43 is turned on to rotate the 
rollers 36 and 37 for receiving a cut paper P 1 from the 
Intermediate transfer unit 33 (See Fig. 4). As the cut 
paper P1 is Infed and placed between the disks 38 
and 39. the rotatnn of the rollers 36 and 37 is stopped. 
Then, the motor 53 is switched on to turn the rotation 
frame 35 so that an output input end 57 of the transfer 



path 42 faces the paper conveyor 1 . When the rollers 
36 and 37 are actuated, the cut paper PI is dis- 
charged and transferred to the loading end K of the 
paper conveyor 1. 
5 More specifically, before shifting the transfer dK 

rection of the cut paper PI by 90 degrees, the press 
solenoid 50 Is actuated to advance the press cam 49 
which in turn lowere and presses the upper disk 38 
against the lower disk 39 to hold the cut paper PI. 
io Then, the solenoid 47 Is actuated to nrove the release 
cam 46 for releasing the pressing action of the press 
rollers 36. The rotation frame 35 with the cut paper PI 
is then turned to 90 degrees by the action of the motor 
53 and the solenoid 47 Is turned off. The release cam 
16 46 returns to its press position by the actton of the 
springs 48 allowing the press rollers 36 to press 
against the drive rollers 37. Simultaneously, the press 
solenoid 50 is deenerglzed to allow the upward move- 
ment of the upper disk 38 for releasing the cut paper 
20 PI . As the output end 57 of the rotation frame 35 has 
been positfoned by the motor 53 to fece the paper 
conveyor 1, the nwtor 43 is turned on for actuating 
the rollers 36 and 37. As the result, the cut paper PI 
is discharged and loaded to the transfer conveyor 1. 
25 The controller 40 is connected to the detectore 

and sensors 16. 17. 19, 15. and PHI to PH3 and to 
the encoders and also arranged to receh/e various 
setting data of desired print sizes associated with the 
paper rolls LI to L3. In response to the data, the con- 
30 troller40 controls the actions of the paper feedera 22 
and cuttera 23 of their respective paper magazines 
Ml to M3 and of the paper transfer mechanism 8 to 
load the cut paper PI of a desired size to the paper 
conveyor 1. 

35 According to the second embodiment, the three 
paper magazines M1 to M3 are anranged about the 
paper transfer mechanism 8 and at the loading end K 
of the paper conveyor 1: one behind the transfer 
mechanism 8 and two on both sides of the conveyor 
40 1 . The paper magazines M1 to M3 contain three dif- 
ferent width paper rolls L1 to respectively; a 2E for- 
mat paper roll of 117 mm wide shown in (i) of Fig. 
10(c). a 2L format paper roll of 127 mm wkJe shown 
In 0) of Fig. 1 0(d), and a HDTV/panorama compatible 
45 paper roll of 89 mm wkfe shown In (I) of Fig. 1 0(e) or 
10(f). It will now be explained that the E. L, 2E. 2U 
HDTV, and panorama sizes of cut papers P1 are pro^ 
duced by the apparatus of the second embodiment 
from the three paper rolls LI to L3 regardless of the 
50 full or half size of an image in the film F. 

The three paper magazines Ml to M3 accommo- 
dating their respecth^e paper rolls LI to L3 are placed 
in poslttons with the wkJth pattern pins 20 thereof pre- 
set for allowing the controller 40 to Identify the width 
55 size of the paper rolls LI to L3. 

When the film F is loaded and the sezs of a de- 
sired print is entered, the transfer of the film F to the 
automatic negathre mask 12 Is commenced. While 
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the film F Is trensfemd, its frame size is detected 
with the image size detector 19. More spedflcaify, it 
is determined whether the frame In the film F Is a full 
size or a half size. If the full size is given, it is then ex- 
amined whether the size is an HDTV or panorama for- 
mat. 

Simultaneously, the orientation of the automatic 
negathfe mask 12 is examined by the film feeding di- 
rection detector 16 whether it is set for longitudinal or 
transverse printing at the exposure station 4. 

Resultant detection signals ars sent to the con- 
troller 40 which in turn selects a corresponding paper 
from the paper rolls LI to L3 of their respecth^e ma- 
gazines Ml toM3. 

It should be noted that the paper roll for trans- 
verse printing of E format sizes shown in Fig. 1 0(a) is 
Identical In the width to the paper roll for longitudinal 
printing of 2E format sizes shown in Fig, 10(c). 

Similarly, the paper roil for transverse printing of 
L format sizes shown In Fig. 10(b) Is identical In the 
width to the paper roll for longitudinal printing of 2L 
format sizes shown in Fig. 10(d). 

The two roilsfor longitudinal printing of HDTV for- 
mat sizes and of panorama fonnat sizes are equal to 
each other in the width as shown in Figs. 10(e) and 
10(f). 

The controller 40 hence selects the 2E size paper 
rollLI In themagazlneMI regardless of the full or half 
size when the print size is desired of E or 2E format. 
If the L or 2L size is desired, the paper roll 12 In the 
magazine M2 is selected regardless of the full or half 
image size in the film F. When the image size detector 
1 9 detects an image of HDTV or panorama size in the 
film F, the 89 mm wide paper roll L3 In the magazine 
IW3 Is selected for printing. 

The paper transfer mechanism 8 then actuates 
the paper rotation device 34 for turning the rotation 
frame 36 so that the Input end 56 faces a desired one 
of the paper magazines Ml to M3. The leading end of 
the paper roll LI , or L3 is drawn out from the ma- 
gazine by the paper feeder 22 and cut with the paper 
cutter 23 in to the cut papers PI of a desired length. 
The cutting length is less than 82,5 mm for E format 
size, 165 mm for 2E format size, 89 mm for L format 
size, and 1 78 mm for2Lfomiat size. As shown In Figs. 
1 0(e) and 1 0(f). the length is 1 58 mm for HDTV format 
and 252 mm for panorama format 

The controller 40 then actuates the intenmedlate 
transfer unit 33 for feeding the cut papers P1 to the 
paper rotation device 34. Simultaneously, the press 
solenoid 50 of the paper rotation device 34 Is dee- 
nerglzed for releasing the pressing action of the press 
cam 49. As the upper disk 38 has moved upward, the 
motor 43 is switched on for driving the rollere 36 and 
37 to receh^e the cut paper PI . After the cut paper PI 
is accepted, the motor 53 is turned on for actuating 
the rotation frame 53 to direct the output end 57 of its 
transfer path 42 towards the paper conveyor 1. The 



rotating movement of the rotation device 34 with the 
cut paper P1 is controlled by the controller 40 actuat- 
ing In response to feeding direction data from the film 
feed direction detector 1 6 for printing at the exposure 

5 station 4 and image size data from the image size de- 
lector 19. Accordingly, the direction of the cut paper 
PI for feeding to the loading end K of the paper con- 
veyor 1 is determined. 

It is now assumed that the setting numbered by 

10 1 Is prepared where the longitudinal printing Is re- 
quired at the exposure station 4, the paper size is of 
E and L fonmats. and the full size of images is to be 
printed. 

When the paper rolls L1 and L2 for2E and 2L for- 
ts mats are supplied and the film F is fed as shown in 
Fig. 11 (a), the controller 40 operates 90-degree turn- 
ing of the cut papers PI before loading to the paper 
conveyor 1 for printing series of E and L fonmat sizes 
as shown in (10 of Fig. 10(a) and (ii) of Fig. 10(b). 
20 More particularly, the controller 40 turns on the 
press solenoid 50 to advance the press cam 49. As 
the upper disic 38 is pressed against the lower disk 39, 
the press rollers 36 are lifted up by the action of the 
cam solenoid 47. The motor 53 Is then switched on for 
25 turning the rotation frame 35 to 90 degrees. Then, the 
cam solenoid 47 is switehed off to lower the press'roll- 
ers 36 to the drive rollers 37 and the press solenoid 
50 Is deenerglzed to allow the upward movement of 
the upper disk 38 for releasing the cut paper P1 . After 
30 the output end 57 of the rotation device 34 is shifted 
by the action of the motor 53 towards the paper con- 
veyor 1, the rdlsre 36 and 37 are driven to load the 
cut paper P1 onto the paper conveyor 1 . 

In case of the setting of 2. the longitudinal print- 
35 ing is required at the exposure station 4, the paper 
size is of E and L fonmats, and the half size of images 
Is to be printed. 

The film F is as shown In Fig. 1 1 (b) where two half 
size images are assigned to one frame. As each inv 
40 age Is carried transvereely of the film F, the cut paper 
PI Is not needed to turn 90 degrees before loading to 
the paper conveyor 1. 

In action, upon the press solenoid 50 being dee- 
nerglzed to allow the release movement of the upper 
45 disk 38. the transfer roHers 36 and 37 are driven to 
discharge the cut paper 1 directly. 

In case of the setting of 3, the longitudinal print- 
ing Is required at the exposure station 4. the paper 
size is of 2E, 2L, HDTV, and panorama formats, and 
so both the full and half sizes of images are to be prin ted. 
When the film F of full eiza images is loaded as 
shown in Rg. 11(c). It can be printed directly. Hence, 
the cut papers PI are transferred to the paper con- 
veyor 1 without turning 90 degrees. 
55 If the film F carries half size Images, the cut pa- 

pera PI have to be turned by 90 degrees before being 
loaded to the conveyor 1. 

In case of the setting of 4, the transverse printing 
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is required at the exposure station 4, the paper size 
Is of E and L formats, and the full size of images is to 
be printed. 

The film F of full size images is loaded as shown 
in Rg. 11(d) for transverse printing. While series of s 
the E and L format sizes appear as shown In (11) of Fig. 
1 0(a) and (il) of Fig. 1 0(b). the cut papera P1 need not 
to be turned by 90 degrees. 

In case of the setting of 5. the transverse printing 
Is required at the exposure station 4, the paper size io 
is of E and L formats, and the half ^e of Images is 
to be printed. 

The film F of half size images is loaded as shown 
In Fig. 11(e) for transverse printing. As the half size 
image is oriented at a right angle to the f ufl size im- is 
age, the cut papers PI have to be turned by 90 de- 
grees before loaded to the paper conveyor 1 . 

In case of the setting of 6, the transverse printing 
Is required at the exposure station 4, the paper size 
Is of 2E. 2L, HDTV, and panorama formats, and both 20 
the full and half sizes of images are to be printed. 

The film F of full size images is loaded as shown 
in Rg. 11(d) for transveree printing. While series of 
the different format sizes appear as shown In (1) of 
Fig. 1 0(c). (i) of Fig. 1 0(d), (i) of Fig. 1 0(e), and (I) of 25 
Fig, 10(0. the cut papers Pi have to be turned by 90 
degrees before loaded to the paper conveyor 1 . 

When the film F carries half size images as 
shown in Fig. 11(f). the print can be made in the same 
direction. Hence, the cut papere PI need not to be 30 
turned 90 degrees before loaded to the conveyor 1. 

In action, the film F Is intermittently fed in one di- 
rection by a given length of pilch detenmlned with the 
Image size detector 1 9. While the Image detected by 
the image size detector 1 9 is fed to the exposure Io- 35 
cation In the automatic negative mask 12, the cut pa- 
per PI of a oonrespondlng size is also conveyed be- 
neath the exposure location for printing action. 

By repeating the at>ove procedure, a succession 
of the cut papers 1 are trensfenvd to the exposure 40 
station 4. 

As set forth above, the apparatus of the second 
embodiment allows the cut papers PI of 12 different 
sizes to be prepared from the three paper rolls LI to 
L3 corresponding to two. full and half, sizes of each 49 
frame and six print sizes of E. 2E. 2L, HDTV, and 
panorama formats. 

Fig. 12 illustrates a third embodiment of the pres- 
ent Invention. In the embodiment, the Intenmediate 
transfer units 33 and the paper rotation unit 34 in the so 
paper transfer mechanism 8 of the second embodi- 
ment are replaced with a combination of an arm ac- 
tuator 58, an arm 59 coupled at one end to the arm 
actuator 58 for pivotal movement, and a pair of disks 
60 mounted to the other end of the arm 59 for receiv- 55 
ing and holding a cut paper PI from the paper cutter 
23. 

As best shown in Fig. 1 3, the anm 59 of the modl- 

10 



fied paper rotation mechanism 8 Is mounted at the 
proximal end by bearings 105 to the arm actuator 58 
for pivotal movement 

Theotherordistalendofthe arm 59 has two. up- 
per and lower, support portions 61 thereof through 
which two shafts of their respective disks 60 extend 
for rotation. 

The shaft of the lower disk 60 is directly support- 
ed at the lowermost end by a press cam 62 of a ta- 
pered shape. The press cam 62 Is coupled to a sole- 
noid 63 mounted to the lower support portion 61 of the 
anm 59. When the solenoid 63 is eneigized, the press 
cam 62 lifts up the lower disk 60 until it comes in con- 
tact with the upper disk 60. The deenerglzatlon of the 
solenoid 63 causes the lower disk 60 to depart from 
the upper disk 60. 

The upper disk 60 Is driven by a disk drive 64 
which comprises two toothed pulleys 66, one mount- 
ed to the shaft of the upper disk 60 and the other 
mounted to a drhfe shaft 108 of a motor 66 extending 
through the proximal end of the anm 69. and a timing 
belt 67 nrwunted between the two pulleys 65 for rota- 
tion of the upper disk 60. The drive shaft 106 of the 
motor 66 is provided with a rotary encoder (not 
shown) for detecting the angle of rotation of the disk 
60. 

The arm actuator 58 comprises a gear 107 
nrwunted to the proximal end of the arm 69 and an Id- 
ler gear 1 08 provided in mesh with the gear 1 07. Sim- 
ilar to the disk drive 64. a rotary encoder (not shown) 
is mounted to the drive shaft of a motor 68 for detect- 
ing the angle of rofcatk)n of the arm 59. 

In action of the modified paper transfer mecha- 
nism 8. the controller 40 selects one of the paper rolls 
LI to L3 in their respective magazines Ml to M3 which 
corresponds to the size of desired prints and then 
causes the arm actuator 58 to drive the ami 59 to- 
wards the paper magazine. After the disks 60 on the 
anm 59 are opened by the action of the solenoM 63, 
the leading end of the selected paper roll Is fed out by 
the paper feeder 22 from the magazine. A given 
length of the paper is advanced and held between the 
two disks 60 by the pressing actkin of the solenoid 63 
before separated by the paper cutter 23. 

Aseparated portion or cut paper PI from the cul- 
ler 23 is then loaded to the paper conveyor 1 by the 
action of the arm actuator 58. At the time, in the same 
manner as of the first embodiment, the controller 40 
controls the rotation of the disks 60 through the disk 
drive 64 according to feeding direction data of the film 
feeding directton detector 16 at the exposure station 
4 and image size data of the Image size detector 1 9. 
Then, after the solenoid 63 is deenergized, the cut pa- 
per PI is transferred to the paper conveyor 1 . 

A succession of the papers can automatically be 
loaded to the conveyor 1 by repeating the above pro- 
cedure. 

The control action of the controller 40 over the ro- 
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tation of the disks 60 will be explained in no more de- 
tail as having been described with the second em- 
bodiment 

Figs. 14 to 19 iiiustrate a fourth embodiment of 
the photographic material feeder apparatus. 

The photographic material feeder apparatus of 
the fourth embodiment Includes a processing means 
69 disposed between the paper magazine M1 and the 
paper conveyor 1. The three units Ml, 1, and 69 are 
controlled with a controller 70 shown in Fig. 17. 

The paper magazine M1 accommodates a paper 
roll LI therein so that the leading end of the paper roll 
Li is fed out from a supply opening 21 In the paper 
magazine Ml. 

The processing means 69 comprises a paper 
feeder 22 disposed in front of the supply opening 21 
of the paper magazine Mi, a paper cutter 23. a paper 
traverse carrier device 71, and a paper rotation de- 
vice 34. The paper traverse carrier device 71 is locat- 
ed between the cutter 23 and the paper rotation de- 
vice 34. 

The paper feeder 22 comprises a drive roller 25 
driven by a motor and a press roller 26 placed directly 
on the drive roller 25. The drive roller 25 Is provided 
with a rotary encoder for detecUng a feeding of the pa- 
per L1 by measuring the rotation of the drwe roller 25. 
The means for detecting the feeding of the paper Is 
not limited to the rotary encoder and any other appro- 
priate means may be used. 

The paper cutter 23 comprises a stationary knife 
27 and a rotary knife 29 driven by a motor. As a given 
length of the paper L1 is fed from the paperfeeder 22. 
it is cut to produce a cut material PI by the cutting ac- 
tion of the rotary knife 29. 

A paper head detector 72 is provided In the form 
of an optical sensor between the cutter 23 and the pa- 
per transfer devtee 71 for delecting the head of the cut 
material PI. 

The paper traverse carrier device 71 comprises 
a transfer body 73 and a ball screw 74 extending 
across the transfer body 73. The ball screw 74 Is ar- 
ranged at a right angle to the transfer direction of the 
cut material PI and coupled to a pulse nrrator for mov- 
ing the transfer body 73 widthwisely of the cut mate- 
rial P1. 

The transfer body 73 has an entrance 75 thereof 
provided with a slitter 76 and a transfer passage 
therein for passing segments of the out nniaterial PI . 

The slitter 76 disposed at the entrance 75 com- 
prises a rotary knife 77 drive by a motor and a sole- 
noid 78 coupled by a link assembly to the rotary knife 
77. When the solenoid 78 is energized, the rotary 
knife 77 moves upward. 

The transfer body 73 also has an exit 79 thereof 
provided with a discharge assembly 80. The dis- 
charge roller assembly 80 comprises two, left and 
right, drive rollers 81, 82 driven separately by their re- 
spective motors, and two press rollers 63 and 84 



placed directly on the two drive rollers 81 and 82 re- 
spectively. The discharge roller assembly 80 allows 
two cut papers P1 produced from the cut material by 
the slitter 76 to be transferred separately to the paper 
6 rotation device 34. 

The paper rotatton device 34 is mainly composed 
of a disk assembly 90, a transfer roller assembly 88. 
and a press release assembly, as shown in Fig. 15. 
The dtek assembly 90 comprises a pair of disks 
10 38 and 39 mounted to two, upper and lower, supports 
85 and 86 respectively. The upper disk 38 mounted to 
the upper support 85 is driven by a pulse motor for ro- 
tation. 

The lower disk 39 mounted to the lower support 
18 86 has a vertically rnovable shaft thereof extending 
downwardly and seated directly on a press cam 62 of 
a tapered shape which Is actuated by a solenoid 83. 
In actton, the lower disk 39 is moved upward and 
downward by the action of the solenoid 63 to press 
20 against and depart from the upper disk 38. 

The transfer rolter assembly 88 comprises drive 
rollers 87 located beforo and after the upper disk 38 
and driven by a motor and press rollers 69 located be- 
fore and after the lower disk 39 and supported by the 
28 lower support 86 for pressing against their respecth/e 
drive rollers 87. 

The press release assembly comprises a plunger 
sdenoW 91 (referred to as a plunger hereinafter) 
which supports from below a distal end of the lower 
30 support 86. The other end or proximal end of the lower 
support 86 Is mounted by a pin to the frame of the pa- 
per rotation device 34 tor pivotal movement As the 
piunger91 lifts up the lower support 86, the press roll- 
ers 89 are pressed against the drive rollers 87. When 
35 the plunger 91 Is deenergized. the lower support 66 
is lifted down thus allowing the press rollere 89 to de- 
part from their respective drive rdlera 67. 

For rotation of the cut paper P1 In the paper ro- 
tatfon device 34, the press cam 62 is retracted by the 
40 action of the solenoid 63 to lower the lower disk 39 
and the transfer roller assembly 88 Is actuated tofeed 
the cut paper PI to the center of the disk assembly 90. 
Then, the solenoid 63 is turned on to press the lower 
disk 39 against the upper disk 38 for holding the cut 
45 paper PI. After the plunger 91 Is retracted to lower the 
lower support 86 thus allowing the press rollers 89 to 
depart from the drive rollere 87. the pulse motor is 
switched on to rotate the upper disk 38 for shifting the 
orientetton of the cut paper P1. As the cut paper PI 
60 has been oriented on a desired direction, the plunger 
91 is actuated to lift up the lower support 86 and the 
solenoid 63 is turned off to lower the lower disk 39 
thus releasing the holding of the cut paper PI . The cut 
paper PI is then advanced in the desired direction 
55 when the transfer roller assembly 88 Is driven. 

The constructton and arrangement of a paper 
conveyor 1 and an exposure station 4 are identical to 
those of the previous embodiment as denoted by like 
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numerals and will no more be explained. 

The controller 70 of the fourth embodiment is 
connected to a group of detectors and sensors 1 6, 1 7, 
19, 15, and encoders, as shown in Fig. 17, and ar- 
ranged to receive the setting data of desired print si- 
zes for printing on the paper LI. The cut papers PI 
with a desired size are produced from the paper roll 
L1 by operating the processing means 69 with the 
setting data. 

The action of the processing means 69 for pro- 
ducing a number of the cut papers PI of different si- 
zes from the paper roll LI in the magazine 1^1 and 
transferring them to the paper conveyor 1 for printing 
at the exposure station 4 will now be explained. 

It Is assumed that the different sizes of the cut pa- 
pers P1 to be produced from the paper roll LI of 8 in- 
ches wide (20.3 cm) In the magazine IW1 include 8x5 
inch (20.3x12.7 cm). 10x8 inch (25.4x20.3 cm), 12x8 
inch (30.5x20.3 cm), and 4x8 Inch (10.2x15.2 cm) for- 
mats. According to the fourth embodiment, the paper 
traverse carrierdevice 71 allows a more number of si- 
zes of the cut paper PI to be prepared. 

When a film F is loaded and a desired print size 
Is entered. It is examined by the Image size detector 
1 9 whether a frame of images to be printed is of a full 
size or a half size before carried to the automatic neg- 
ative mask 12. If the full size Is given. It is also exam- 
ined whether the frame Is a HDTV fonmat or a panor- 
ama format 

The controller 70 determines the size of the cut 
paper PI through examining feeding direction data of 
the film feeding direction detector 16 for printing at 
the exposure station 4 and image size data of the im- 
age size detector 19 and Instructs the processing 
means 69 to produce the cut papers PI of the size. 

The description starts with producing the cut pa- 
per P1 of the 8x5 size. The paper roil LI having a 
width of 8 Inches Is used as shown In Aof Flg.18(a). 
As the cut paper PI is identical in the width to the pa- 
per roll LI, ft is produced by only cutting a length of 6 
Inches from the paper roll Li. While the solenoid 78 
in the paper traveree carrier device 71 is unactualed 
and the slitter 76 on the transfer body 73 is not set for 
cutting action, the drive rollers 25. 81. and 82 in the 
paper feeder 22 and the paper traverse carrierdevice 
71 are driven for feeding out the leading end of the pa- 
per roll LI from the magazine Ml towards the paper 
conveyor 1. When the leading end of the paper LI 
reaches the paper head sensor 72, it is advanced to 
a desired length or 5 inches (as measured by the en- 
coder mounted to the drive roller 25 of the paper feed- 
er 22). After the drive rollers 25, 81 , and 82 of the pa- 
per feeder 22 and the paper t reverse canrier device 71 
are stopped with the paper LI being held securely, the 
paper cutter 23 Is actuated for separating an 8x5 size 
of the cut paper PI from the paper LI . When the drive 
rollers 81 , 82, and 87 of the paper traverse carrier de- 
vice 71 and the paper rotation device 34 are started. 



the cut paper PI is carried to the paper conveyor 1 for 
printing at the exposure station 4. 

For producing 10x8 and 12x8 sizes of the cut pa- . 
per PI, the procedure is similar to the production of 
s the 8x5 size, except that the orientation of the cut pa- 
pers PI Is different as shown in B and C of Fig. 1 8(a). 
As the film F Is loaded to the exposure station 4 in Its 
lengthwise direction, the cut paper PI has to be ori- 
ented in the same direction. For the purpose, the cut 
10 paper PI from the paper traveree carrier device 71 is 
rotated 90 degrees by the action of the paper rotation 
device 34 before loaded to the conveyor 1 for printing 
at the exposure station 4. 

In the above two cases, the width of the paper roll 
15 LI is identical to one side of the cut paper P1 thus al- 
lowing no use of the paper traverse carrier device 71 
of the processing means 69. The preparation of dif- 
ferent sizes of the cut paper PI with the paper tra- 
veree canrier device 71 will be explained where the 
20 width of the paper roll LI la greater than one side of 
the cut paper PI. 

For producing a 4x6 size of the cut paper PI , the 
paper roll L1 of 8 inches wide has to be slit into halves 
as shown In D of Fig. 18(a). The solenoid in the paper 
25 traverse canrier device 71 is first actuated for setting 
the slitter 76 to the entrance 75. The t>all screw 74 is 
driven to move the transfer body 73 so that the rotary 
knife 77 of the slitter 76 Is located at a desired cutWng 
position determined from the print size relath/e to the 
30 width of the paper roll L1 in the magazine Ml. 

The drive rollere 25, 81 . and 82 of the paper feed- 
er 22 and the paper traverse carrier device 71 are 
then actuated to feed out the leading end of the paper 
roll LI from the magazine Ml. When the leading end 
35 reaches the paper head detector 72. it is advanced to 
6 Inches. After the drive rollere 25, 81 , and 82 of the 
paper feeder 22 and the paper traveree carrier device 
71 are stopped to hold the paper LI , the paper cutter 
23 is turned on to produce a 6-inch long strip. The 6- 
40 Inch strip Is then slit by the slitter 76 into two halves. 
The two cut papere PI of a 4x6 size are then carried 
in a sequence towards the conveyor 1 by the action 
of the roller assembly 80. 

The center line of each cut paper PI is not coln- 
45 elded with that In the exposure station 4 as shown In 
Fig. 19(a). For correction, the ball screw 74 is driven 
to move the transfer body 73 with the cut papers P1 
until the center line of one of the two cut papers PI 
is aligned with the center line of a belt 2 of the con- 
so veyor 1 . as shown in Fig, 1 9(b). Then, the two cut pa- 
pere PI are discharged In a row towards the paper ro- 
tation device 34 by actuating their respecthre drive 
rollere 81 and 62 separately. 

When the paper rotation device 34 receives a 
55 longitudinal printing instmctlon of the controller 70 
corresponding to the data from the image size deteo- 
tor 19 and the film feeding direction detector 16. it 
passes the cut papers PI directly to the paper con- 
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voyor 1 without shifting their orientation. When the 
paper rotation device 34 receives a traverse printing 
instruction, it turns the cut papers P1 by 90 degrees 
before loaded to the conveyor 1 for printing at the ex- 
posure station 4. 

As set forth above, the processing means 69 of 
the fourth embodiment indudes the paper traverse 
carrier device 71 so that different sizes of the cut pa- 
pers PI are prepared from the single paper n^ii LI in 
the magazine M1 and supplied to the exposure sta- 
tion 4 for both the longitudinal and transverse printing 
actions. 

Fig. 20 shows a fifth embodiment of the present 

invention. 

In a photographic material feeder apparatus of 
the fifth embodiment, the paper traverse canrier de- 
vice 71 of the fourth embodiment is substituted with 
a second cutter 92 provided between the paper rota- 
tion device 34 and the paper conveyor 1. 

The second cutter 92 is similar to the paper cutler 
23 disposed between the paper feeder 22 and the pa- 
per rotation device 34 as comprising a stationary 
kt\[ie 27 and a rotary knife 29 driven by a motor. Asec- 
ond paper head detector 93 is provided in the form of 
an optical sensor between the second cutter 92 and 
the paper conveyor 1 for detecting the head of a paper 
strip PI. 

A processing means 69 of the fifth embodiment 
comprising the paper feeder 22, the paper cutter 23, 
and the paper rotation device 34 is similar to that of 
the fourth embodiment When one side of the cut pa- 
pers P1 including e.g. 8x5. 10x8, and 12x8 inch for- 
mats is identical to the width of a paper roll LI , the ac- 
tion of the second cutter 92 between the paper rota- 
tion device 34 and the conveyor 1 is not needed. The 
cut papers P1 of desired sizes can be produced by the 
paper feeder 22, the cutter 23. and the paper rotation 
device 34. 

Thus, the description of actions of the those like 
components will not be repeated but the use of the 
second cutter 92 between the paper rotation device 
34 and the conveyor 1 will be explained in details 
where one side of the cut paper PI such as 4x6 inch 
fomnat Is smaller than the width of the paper roll LI. 

For preparing the 4x6 size cut paper P1 shown in 
D of Fig. 8{a), drive rdlers 25 and 87 of the paper 
feeder 7 and the paper rotation device 34 are actuat- 
ed to feed out the leading end of the paper roll LI. 
When the leading end reaches a head detector 72, it 
is advanced and cut to a length of 6 inches with the 
paper cutter 23. The 6-inch length strip is then fed to 
the paper rotatton devk:e 34 so that Its center Is 
aligned with the center of a disk assembly 90 of the 
paper rotation device 34. If the transverse printing is 
required, the paper rotation device 34 turns the paper 
strip by 90 degrees as shown in Fig. 21 before trans- 
fem'ng it to the second cutter 92. After the head of the 
paper strip reaches the second head sensor 93, it Is 



advanced and cut to a length of 4 inches with the sec- 
ond cutter 92 producing a 4x6 size. The resultant 4x6 
size of the cut paper P1 Is then loaded to the paper 
conveyor 1 for printing at the exposure statton 4. The 

5 remaining half of the paper strip is directly passed to 
the conveyor 1 without the action of the second cutter 
92- The size of a cut paper P1 in the fifth embodiment 
is of not limitative but illustrative and any other appro- 
priate scze can be prepared with equal success by 

10 varying the cutting length In the second cutter 92. 

As set forth above, the processing means 69 of 
the fifth embodiment includes the second cutter 92 
provided between the paper rotatkin device 34 and 
the paper conveyor 1 so that different sizes of the cut 

15 paper PI can be prepared from the single paper roll 
L1 in the magazine Ml for supply to the exposure sta- 
tion 4. 

Rg. 22 illustrates a sixth embodiment of the pres- 
ent Invention. 

20 In the sixth ennbodiment, the paper traverse car- 

rier device 71 of the fourth embodiment is substituted 
with a paper holding means for holding a cut paper P1 
temporarily provided between the paper feeder 22 
and the paper cutter 23 and a paper shifting means 

25 provided between the paper cutter 23 and the paper 
rotation device 34 for moving the cut paper P1 for- 
ward and backward. 

The paper holding means is mainly composed of 
a drying rdlar assembly 94, a paper guide 95, and a 

30 plunger 96 for changing the direction of the paper 
guide 95. 

The driving roller assembly 94 comprises a drive 
roller 97 driven by a nDotor for forward, backward, and 
stop actions and a press roller 98 placed directly on 

35 the drive roller 97. 

The paper guide 95 comprises two guide plates 
99 coupled to the driving roller assembly 94 for up- 
ward and downward movements. The upper guide 
plate 99 Is coupled to the plunger 96 for turning a 

40 transfer path between the guide plates 99 to shift the 
feeding direction of the cut paper P1 . 

The paper shifting means resides in the reverse 
action of drive rollers 87 of the paper rotation device 
34 which Is performed by the controller 70 transmlt- 

45 ting a reverse action signal to a motor. Accordingly, 
the cut paper PI can be moved forward and back- 
ward. 

The fundamental functions of the processing 
means 69 of the sixth emtwdiment or the actk>ns of 

so the paper feeder 22. the paper cutter 23. and the pa- 
per rotation device 34 are identical to those of the 
fourth or fifth embodiment. When the width of a paper 
roll L1 is equal to oneskJeofthecutpaper PI, desired 
sizes of the cut paper PI can be prepared through the 

55 actions of the paper feeder 22, the paper cutter 23. 
and the paper rotation device 34 similar to the fourth 
or fifth embodiment As the description of those ac- 
tions (s not repeated, the preparation of 4x6 size cut 
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papers P1 shown in D of Rg. 1 B(a) with the use of the 
paper holding means and the paper shifting means 
will be explained provided that the width of the paper 
roll L1 is larger than one side of the cut paper PI. 

In action, the leading end of the paper roll LI Is 6 
drawn out by the action of the drive rollers of the paper 
feeder 22, the driving roller assembly 94, and the pa- 
per rotation device 34 and passed between the guide 
plates 99. When the leading end reaches a paper 
head sensor 72, it Is advanced and cut to a length of io 
6 Inches with the cutter 23. The 6-inch strip of a cut 
paper PI is then fed to the paper rotation device 34 
so that Its center is aligned with the center of the ro- 
tation of the rotation device 34. After the cut paper PI 
is turned 90 degrees, ft is moved backward. For pre- i6 
venting collision with the backward moving cut paper 
PI, the leading end of the paper L1 Is retracted from 
the guide assembly 95 by the reverse action of a drive 
roller 25 of the paper feeder 22 until it comes inside 
the magazine M1. 20 

Af terthe pk»n<?ft''0« actuated to lower the guide 
P'fitos - .v^ srd by the 

reverse action of the drive roiiers 67 and 97 of the pa- 
per rotation devtee 34 and the driving roller assembly 
94. Upon reaching a paper head sensor 71, the cut 25 
paper P1 stops its backward movement. As the result, 
the cut paper P1 Is held by the driving roller assembly 
94 as Its major portion stays In the paper guide 95. 

The cut paper PI % then driven by the driving roll- 
er assembly 94 towards the paper rotation device 34. so 
When the cut paper PI reaches the paper head sen- 
sor 72, it is now advanced to a distance of 4 inches. 
When the paper cutter 23 is actuated, a 6x4 size of 
the cut paper PI Is produced. For transverse printing, 
the 6x4 cut paper P1 Is passed through the paper ro- 35 
tatlon device 34 without rotation and loaded directly 
to the paper conveyor 1. For longitudinal printing, the 
cut paper P1 Is turned 90 degrees by the paper rota- 
tion device 34 before loaded to the conveyor 1. Ac- 
cordingly, the cut papers PI of a desired size can be 4o 
supplied to the exposure station 4 for both the longi- 
tudinal and transverse printing actions. The remain- 
ing of the 6-inch strip is also transferred directly to the 
paper conveyor 1 by the action of the driving roll as- 
sembly 94 without the use of the cutter 23. it may be 45 
subjected to the action of the paper rotation device 34 
depending on either the longitudinal or transverse 
printing action. 

As set forth above, the cut paper PI is turned by 
the paper rotation device 34 and then moved back- bo 
ward by the paper shifting means before held In the 
paper holding means. This allows the single cutter 23 
to perform a series of cutting actions on the cut paper 
P1 to produce a desired size from the paper roll LI 
with a larger width. 5s 

The width of the paper roll L1 is not limited to 8 
inches (20 cm) of the embodiment and other appro- 
priate widths of roll such as 10 or 12 Inches shown In 



Figs. 1 8(b) and 1 8(c) will be employed corresponding 
to desired print sizes detemnlned at the exposure sta- 
tion 4. 



Claims 

1. A photographic materia) feeder apparatus com- 
prising: 

a paper conveyor for conveying cut papers 
to an exposure station; 

a plurality of paper magazines accommo- 
dating paper rolls therein respectively whteh are 
different In the width for corresponding to the size 
of images in a film, and having a paper supply 
opening provkied therein to face a loading end of 
the paper conveyor 

a plurality of paper feeders each arranged 
for feeding a strip of paper from the paper roll in 
the paper magazine towards the loading end of 
the paper conveyor; and 

a plurality of paper cutters each arranged 
for cutting the strip of paper fed from the paper 
magazine to a given length to produce a desired 
size of the cut paper. 

2. A photographic material feeder apparatus ao- 
cording to dalm 1. further comprising an Image 
size sensor fbr detecting the size of an image in 
the film to be printed, a width detecting means for 
detecting the wWth of the paper roll in the paper 
magazine, and a controller rssponsive to image 
size data from the image size sensor and paper 
roll width data from the width detecting means for 
selecting one from the paper rolls in their respeo- 
tive paper magazines and actuating the paper 
feeder and the paper cutter for the selected paper 
roll to produce a desired size of the cut paper cor- 
responding to the size of the image in the film for 
feeding to the loading end of the paper conveyor. 

3. A photographic material feeder apparatus oonv 
prising: 

a paper conveyor for conveying cut papers 
to an exposure station; 

a plurality of paper nmgazines accommo- 
dating paper rolls therein respectively whfch are 
d if ferent In the width for corresponding to the size 
of images in a film, and disposed in the rear of a 
loading end of the paper conveyor; 

a plurality of paper feeders each arranged 
for feeding a strip of paper from the paper roll In 
the paper magazine towards the loading end of 
the paper conveyor; 

a plurality of paper cutters each arranged 
for cutting the strip of paper fed from the paper 
magazine to a given length to produce a desired 
size of the cut paper; and 
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a paper transfer system for receiving the 
cut papers from the paper cutter and transfenring 
them to the loading end of the paper conveyor. 

4. A photographic material feeder apparatus ac- s 
cording to claim 3, wherein the paper transfer 
system Includes a paper rotation device for shift- 
ing the orientation of the cut papers received from 

the paper cutter by rotating action. 

10 

5. A photographic material feeder apparatus ac- 
cording to daim 3 or 4, wherein the paper transfer 
system includes a paper rotation device nwunted 
to one end of an arm. which is coupled at the 
other end to an arm actuator for pivotal move- is 
ment 

6^ A photographic material feeder apparatus ac- 
cording to daim 3, 4, or 5, further comprising an 
Image size detecting means for detecting the size 
of an image in the film to be printed, a width de- 
tecting means for detecting the width of the paper 
roll In the paper magazine, a film feeding direc- 
tion detecting means for detecting the printing di- 
rection of the film at the exposure station, and a 
controller responsive to image size data from the 
Irrage size detecting means, paper roll width data 
from the width detecting means, and film printing 
direction data from the film feeding direction de- 
tecting means for selecting one from the paper 
HDila In their respective paper magazines and ac- 
tuating the paper transfer system as well as the 
paperfeederand the paper cutter for the selected 
paper roll to produce and transfer a desired size 
of the cut paper to the loading end of the paper 35 
conveyor. 

7. A photographic material feeder apparatus com- 
prising: 

a paper magazine accommodating a pa- 40 
per roll therein for printing; 

a paper conveyer for conveying out papers 
to an exposure station; and 

a paper processing means disposed be- 
tween the paper magazine and the paper convey- 45 
or for separating a strip of paper from the paper 
magazine into cut papers of a desired size and 
loading the cut papers on to the paper conveyor. 

8. A photographic material feeder apparatus ac- so 
cording to daim 7» wherein the paper processing 
means comprises a paper feeder for feeding out 

a strip of paper from the paper roli in the paper 
magazine, a paper cutter for cutting the strip of 
paper to a given length, and a paper rotating 55 
means for shifting the orientation of the cut paper 
of the given length by rotating action and loading 
the cut paper to the paper conveyor. 



9. A photographic material feeder apparatus ac- 
cording to daim 8, further comprising a paper tra- 
verse carrier device disposed between the paper 
cutter and the paper rotating means for moving 
the cut paper receh^ed from the paper cutter at a 
right angle to the transfer direction before trans- 
ferring It to the paper rotating means, said paper 
traverse carrier device having a slitter mounted 
on an entrance thereof for slitting the cut paper 
lengthwisely to produce a desired width of a strip. 

10. A photographic material feeder apparatus ao- 
cording to daim 9. wherein the paper traverse 
carrier device Is provided with sets of discharge 
rollers operable separately for discharging and 
transferring the siit strips produced with the slitter 
In a sequence to the paper rotating means. 



13. A photographic material feeder apparatus ac- 
cording to any of claims 7 to 12, further compris- 
ing an image size detecting means for detecting 
the size of an image in the film to be printed, a 
film feeding direction detecting means for detect- 
ing the printing direction of the film at the expos- 
ure station, and a controller responsive to detec- 
tion signals from the two detecting means for 
controlling the action of the paper processing 
means to produce a desired size of the cut paper. 



11. A photographic material feeder apparatus ao- 
20 cording to daim 8. further comprising an extra 

cutter disposed between the paper cutter and the 
paper rotating means for cutting the cut paper to 
a desired length. 

25 12. A photographic material feeder apparatus ao- 
cording to daim 8» further comprising a paper 
holding means provided between the paperfeed- 
er and the paper cuUer for holding the cut paper 
temporarily, and a paper shifting means provided 
30 between the f^der and the paper rotating means 

for moving the cut paper forward and badcward. 
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